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1. Introduction

In RAN1#72 meeting, the discussion was focused on scenarios and many agreements made as followings:
Agreement: 

· Urban Micro cell with high (outdoor/indoor) UE density

· Base station is below surrounding buildings

· Multi-floor UE dropping in buildings modelled

· Urban Macro cell with high (outdoor/indoor) UE density

· Base station is above surrounding buildings

· Consider two options for indoor UE: single-floor indoor UE and multi-floor indoor UE modelling

· Models taking multi-floor indoor UE into account should be developed

· Second priority

· Indoor hotspot with high UE density

· Focus on single-floor scenario.

· Rural scenario

· Outdoor/Indoor user dropping: 

· x% outdoor UEs on a fixed height on the ground plane

· y% indoor UEs on different floors

· x+y = 100.

· Outdoor user dropping:

· Users are dropped on a fixed height on the ground plane.

· FFS Users are dropped on a fixed height on a hilly terrain.

· Indoor user dropping:

· 3D Locations of UEs are related to building locations and heights. 

· Details of building dropping modeling for UE dropping

· Details such as floor height, building location/height distribution needed

· Macro-pico scenarios for Hetnet FFS

· Azimuth-adaptable or (Azimuth+Elevation)-adaptable antennas for Macro/Pico.

· Pico: outdoor only or indoor/outdoor mix

In this contribution, we discuss the remaining details of scenarios. 
2. Discussion
2.1. Building modeling
In order to verify the potential of 3D-MIMO, the scenarios with large number of UEs distributed in vertical dimension shall be considered and 3D locations of UEs are related to building distribution and heights. The characteristic of building models are determined by several crucial parameters, such as the number, distribution and structure which will be discussed below. 
A) The number and distribution of buildings

To introduce the building model, the first step may be to determine the number and distribution of buildings. Considering the ISD of UMa and UMi, the typical value of UMa and UMi are 500m and 200m, respectively. So the number of buildings can be 5 and 2 for UMa and UMi respectively. For the distribution of buildings, in general uniform distribution within the cell is a good approach, and UEs are uniformly distributed within the buildings and each floor.

B) Assumptions on structure of building

In general, in urban area in China the buildings are less than 6 floors high where there are no elevators, and a majority of buildings equipped with elevators are between 10 and 20 floors. So for the scenario where base station is below surrounding buildings the number of floors can be uniformly distributed from 10 to 20, and for the scenario where base station is above surrounding buildings the number of floors can be uniformly distributed from 1 to 6. The height of each floor can be three meters which is also assumed in some other simulation campaigns.
C) Shadowing, penetration loss and probability of Nlos/Los 

The shadowing, penetration loss and probability of Nlos/Los can be determined according to the 3D distance and UE height. The current formulae used to compute shadowing, penetration loss and probability of Nlos/Los in 2D channel might be unsuitable for scenarios with 3D UE distribution.
2.2. Antenna modeling
Assumptions on antenna configuration could impact the performance evaluation and design of 3D-MIMO, so it is necessary to discuss the possible antenna configurations. RAN4 had studied the antenna modeling and their conclusions on AAS modeling can be resued as much as possible.
A) Array element spacing
It can be observed from [1], for nonzero electrical downtilt, there will be large sidelobes with the 0.9lambda vertical antenna spacing, which will cause interference to the UE on the sidelode direction. In Figure 1, it shows large sidelobes in undesired directions when the downtilt is 10 degree. Therefore 0.5lambda vertical element spacing is preferred in evaluation of 3D-MIMO.  
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Figure 1 The antenna patterns with different downtilt and spacing

B) Antenna array configuration

In order to setup the basis for initial performance evaluation in this SI, assumptions on some possible configurations of antenna array are listed in Table 1. The selection of antenna array configurations depends on the specific scenario and other implementation considerations. For example, with 16 antennas the 8×2 and 2×8 arrays are expected to be suitable for scenario where more UEs distribute on vertical dimension and scenario where more UEs distribute on horizontal dimension respectively.
Table 1 Possible antenna array scheme
	Antenna number
	Antenna configuration

	8
	2×4

	
	4×2

	16
	2×8

	
	4×4

	
	8×2

	32
	4×8

	
	8×4

	64
	8×8


3. Conclusions
In this contribution, the building modeling and antenna modeling are discussed. Based on the discussion, we have the following proposals:
· Building modelling
· The number, distribution and structure of buildings model shall be considered.

· The shadowing, penetration loss and probability of Nlos/Los can be determined according to the 3D distance and UE height. 
· Antenna modelling
· For antenna sapcing, vertical element spacing of 0.5 lambda shall also be considered.
· For other parameters, RAN4 conclusions can be baseline.
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